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Abstract 
Vehicle routing problem to operations research theory and practice closer together production, achieved a lot in 
recent decades, the field of operations research in recent decades one of the most successful research. Vehicle routing 
problem is to optimize transportation and supply chain optimization organization's core problem. This collection of 
domestic and foreign scholars through the research literature on the VRP data and literature data collation, 
classification, details of VRP problems at home and abroad Research on VRP models and algorithms were analyzed 
by the introduction of uncertain systems using system optimization based on uncertainty, so that you can use the 
methods for processing, logistics and vehicle scheduling the final decision to provide a scientific basis for decision 
making; through the VRP problem, models, algorithms and factor analysis, the proposed vehicle scheduling for 
logistics system development proposals. 
© 2011 Published by Elsevier Ltd. Selection and/or peer-review under responsibility of [name organizer] 
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1. Introduction  
Usually based on the time characteristics of the problem and the relative importance of spatial 
characteristics to divide, when not considering the time required, based solely on spatial placement of the 
line referred to as vehicle line arrangements (abbreviated VRP); time to consider the request line when the 
vehicle is called scheduling problem (abbreviated VSP); taking into account the spatial location and time 
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called routes and scheduling requirements of the mixed problem, also known as vehicle routing problem 
with time windows. Optimization of logistics and distribution vehicle scheduling problem was first 
proposed by Dantzig and Ramser first proposed in 1959, generally defined as the point of loading and 
unloading of a series of points, organize appropriate route, the vehicle ordered through them, to meet 
certain constraints (such as cargo demand, sending the amount to pay delivery time, time limits, mileage 
limits, vehicle capacity limits, etc.), to achieve certain goals (such as the shortest distance, as little as 
possible, time, least cost, minimize use of vehicles etc.).  
Logistics activities, logistics and distribution are connected to link directly with consumers. Using 
scientific and rational approach to delivery vehicle scheduling, logistics and distribution is a very 
important activity. Delivery vehicle scheduling is reasonable or not for delivery speed, costs, benefits a 
great impact, especially in multi-user scheduling to determine the distribution of vehicles is more complex. 
The cost in logistics, distribution costs account for a very high percentage. In recent years, people with a 
genetic algorithm to solve real-world on a variety of combinatorial optimization problems are explored, 
such as production scheduling problems in the application, but in the vehicle scheduling problem in the 
application have only just begun. VSP is currently no efficient exact algorithm, although heuristic for 
solving large problems quickly, but there is no guarantee of solution quality. Therefore, vehicle 
scheduling problem into a number of research scholars race a hot topic. 
2. Algorithm Theory 
2.1. Clarke and Wright Savings Algorithm  
Clarke and Wright Savings Algorithm [1] was proposed in 1964, the idea is that by saving value 
(shorter path difference between the original path) descending order, the vehicle capacity constraints, 
order of the corresponding two points into the path of customers until all customers have been discharged 
into the path so far. This method has the advantage of improved vehicle utilization. Solomon in 1983, this 
method is applied to solve the time windows of the vehicles traveling the problem, this approach is the 
key to save the value when the larger point is discharged into the path of two customers, in addition to 
vehicle capacity constraints need to be considered, but also to take into account time window constraints, 
that is, the earlier time window on the sector, priority should be distribution, and test the feasibility of its 
time. The distance between two nodes and cost savings value is calculated as follows:  
s(i, j)=d(i, 0)+d(0, j)-d(i, j)                                                                (1) 
s(i, j)=c(i, 0)+c(0, j)-c(i, j)                                                                (2) 
Which s(i, j) on behalf of two nodes i and j, the distance between the value or cost savings, d(i, 0), c(i, 0) 
representing the customer i to distribution center distance and cost, d(i, j) and c(i, j) represent customer i
to customer j, the distance and cost. Between two nodes in the calculation of the value of savings should 
be calculated from the original path in the path of the total distance or total cost, and with a shorter path to 
the total distance or total cost comparison. 
Desrochers and Verhoog [2] and Altinkemer and Gavish [3] proposed the algorithm is very similar to the 
deformation of the standard savings - savings based on matching algorithms (Matching-Based Savings 
Algorithm). The algorithm idea is: each iteration of the algorithm, the merged lines p and q values spq
savings obtained
spq = t(sp)+t(sq)- t(spĤsq)                                                         (3) 
sk is the line k which set of points, t(sk) of TSP on sk a line length of the optimal solution. To spq value as 
the right match, find the set of sk on one of the biggest problems right match. If feasible, then it will match 
the line corresponding to the optimal merging. This basic algorithm can have several deformations, one of 
which is in the process of computing only take t(sk) approximation, rather than the exact solution. 
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2.2. Sweep Algorithm  
Sweep Algorithm is Gillett and Miller [4] proposed in 1974 years of solving VRP problems, this 
method is the first row of line re-clustering approach, this method is divided into two phases, the first 
stage: the use of polar coordinates to indicate the location of demand point, then either take a demand 
point as a starting point for the grouping of the vehicle capacity constraints, then the demand for the zero 
point clockwise or counterclockwise direction, the customer scan clustering; second stage: According to 
the traveling salesman problem algorithms for solving the customer base schedule. 
2.3. Sequential Insertion Heuristics 
Sequential Insertion Heuristics is a Mole and Jameson [5] proposed in 1976 years, used to solve the 
VRP problem, its nearest neighbor and with the concept of conservation law, in sequence point into the 
path of the customer to build a delivery route. Solomon in 1983, this method is applied to solve the 
vehicle routing problem with time windows, because the time factor added, leaving the original problem 
of the customer's waiting time. This method steps: 
(1) Law decided to save the customer should be inserted position, the vehicle capacity constraints, 
repeated selection and insertion steps, when no further expansion path, then re-establish another 
route, until all customers have been discharged into the path. 
(2) Select the farthest customer from the distribution center point as a starting point, the remaining 
customers from other points, according to the nearest neighbor to determine the next point is 
inserted into the customer. 
2.4. Genetic Algorithm 
J. Lawrence [6] first studied the method for the VRP, and effective solution. In view of the traditional 
genetic algorithm is a large-scale, coarse-grained optimization algorithm, so Barmier [7] it with the 
constraint satisfaction problem (CSP) technology combined by genetic algorithm to deal with the sub-
domain CSP parameters (genetic adaptation degree by the CSP solution calculated), thus reducing the 
search space, reducing the problem CSP objective function and genetic algorithm complexity constraints. 
2.5. Tabu Search Algorithm 
Gendreaut [8], who first applied the method of VRP. First construct a solution, and then continue to 
improve the solution obtained. The algorithm is not necessarily the solution obtained is feasible, the 
feasibility of their deviation from the target function in the penalty function to be embodied. It is good for 
the VRP heuristics, can be successfully applied many classic VRP. 
Subsequently E. Taillard [9] and others by point and path through the center of gravity of the original 
problem space partitioning, tabu search with simulated annealing and then pair problem solving, problem 
solving to achieve a parallel. 
2.6. Simulation Method 
This method is by Golden and Skiscim [10] proposed in 1986, the main traffic routes and distribution 
centers used in location choice, the advantage of directly observing the system's efficiency and 
effectiveness of the arrangements, but because of problems with the actual situation and changing 
uncertainty, it is difficult to achieve the distribution system logic into the case simulation program. 
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3. Mathematical Model 
Basic VRP (Vehicle Routing Problem) can be simply described as follows: there are n customers, each 
customer demand for gi, i = 1, 2, ..., n, all the goods to be shipped to each customer from the distribution 
center, distribution Center sent a number of trucks to the carrier, seeking to meet the demand for freight 
transport route or the shortest total time spent to make the smallest, or the total mileage traveled and total 
time spent on the weighted and the minimum. 
In general, when the more constrained problem, the organization the more difficult routes, a car that 
meets all constraints to complete the task the less time that a vehicle can accommodate the task of the 
actual amount is smaller, and used the number of vehicles may be more. To arrange routes, which require 
advance the number of vehicles on the need for an estimate? In order to make the circuit arrangement has 
certain flexibility, can be determined as the number of vehicles:  
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0<a<1 is the loading (or unloading) the extent and complexity of the estimated number of constraints, 
in general, loading (unloading) vehicles more complex, more constraints, a should be smaller that a car 
can the smaller the amount of cargo capacity, the actual size can be adjusted in a;
q is the size of the average capacity of the vehicle;  
gi is the i-th task point assignments;  
n the number of task points.  
VRP general mathematical model[12] is as follows:  
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cij: the task from the task point to point transport costs, different objectives, its meaning is 
also different, which can be distance, time, cost, etc., generally based on actual conditions.  
4. Conclusions 
Vehicle transportation and scheduling in the supply chain plays an important role. As market 
competition intensifies and the diversification of customer needs, businesses can not all the information 
known in the case of the development schedule, even if the plan drawn up by the ever-changing external 
factors and difficult to implement. The key problem to solve real-VRP is how timely and adequate access 
to information, and make real-time response. Therefore, the study by real-time vehicle scheduling more 
and more researchers attention, but the current study is not enough depth in many ways, and how to deal 
with real-time event designed to be simple and effective algorithm, there are still a lot of issues worthy of 
further study. When accidents and disasters, how in the shortest possible time, to develop emergency 
response personnel and emergency supplies of transporting the program, the people's lives and property 
and minimize losses caused by disasters, the emergency system management is the central issue. 
Some emergency supplies such as food, drinking water and other emergency activities in the beginning, 
we must continuously consume, that is, to ensure that the material has reached the amount of material at 
any time to meet the continued consumption. Therefore, based on the continuous dispatch of emergency 
supplies consumed become a hot issue. The former with the development of IT technology has been 
resolved, the latter need to design simple and effective algorithm, according to certain optimization 
strategy, in ensuring the quality of the case solved quickly change the existing static program. 
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